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Mathematics 325 Exam III Name: D Gr‘ou/
Summer 2012

1.(30 pts.) Solve the eigenvalue problem X" (x)+AX (x )®O X'(0 )@ @ X'(1). You may assume

that A is a real number, but for full credit you must show all details for the cases >0, 1=0, and
A<0.

C‘j_g_’_‘,’_? (aa A= Qr wheve G>03 Theww @ becomes X (xlx_rzz"i(fsc | If
XQS)"‘ 'fa\/ Somo Cans‘—a.n{: ¢ then X({‘- Y=ve )‘M X"(, = e’ X o SWLie"l'“’{ina,

wmbto © 3we> e +§3e —o . Dk -Hm:uaLLj Lo b ~r+§3 —o and
»\%V\C& T"‘tf—?" = '-to V\Ww‘So‘-w‘fcm D';O s X-(x)_'ct ide ’“—"

[ 4+ C e u‘nere,

€ and S C are constonts. uﬂ %e Fu(ev \o\an‘('a'l:j e cos(®) + tm(é) we can e.xFress fhe
i @ 5 TOV= E ki) + i) - G Derors 4 i
- c‘o:SQ)X)‘l'C 5\(&},,) where cMc e a-\/hf:rag eomstants, Note gcw %«:‘2( X (x)
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ex(yt we must hove c-{:o MA hence ﬂ\()\ % (3 ? = nN §or n= g/z/; .

T thes case. fhe c.«e,féw\na solution »§ O-0-G) wih >, = P”Q; (i) is X‘(;}— ws(n‘l(x)j
“f fo & cmslun‘k fa.oh;r

(ase N=0: Tan (D becomes K (r) o so two m’tezwkms %we '5((7‘):: exte, wkcre, <,
M e, are Mbtfa.rj constants | Shce X (") =%y both @“"‘&O are Sdilsgw.A & c__: o,
Swmee c s MLL(’XMﬁ we \ﬂa\/e He nowﬁvw\rv{ .So[uium ob‘)— 1 (u.f o a condtant fkc{'o{‘)

ok ©-@-® when N =0 -
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&\ch(o e ywhe‘ns . cosh®) = e—'——-——-— and smht) = & ;e_' Note +hat
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Ca&e_ >b<0 C&m“) i ’Pigo(m{m*ma we Wave XQ‘) = &Csln&(ﬂx\-{- PC COSl\SBx\

Aﬂ;‘a.\z ® am\)«s o= X(o) % $ C=o. /\Wtbma @ gives
0=%0) = ?cx.u?»(r;)-s- P/fwslzqs) %C,smf\(f,v) But s|ne~({>)>o fov ?>a
o we st hove ¢ To. Mereore K6I= ceohbrdbcsihpr) = 0. Tere ave
no nentrivial (ie. wot wlo«hadig uw) solukions +o @-©-@ when A<o. @

Summony 22“& the &ia&nvalv»cs and, cwfe.seonéﬁna e(au\{unjh’en.s of O-@-3) ave
>\D: o Xob‘)‘=

N ) K6y = ) (n=1,530).
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2.(35 pts ) Solve u  +u, (?0 if 0<x<1, 0<y<oo, subject to the homogeneous boundary conditions
u (0,y)= Oou (Ly) if y>0 and u,(x, O)G9 if 0<x<1, and the nonhomogeneous boundary

condition u(x,O)—cos ( ) if 0<x<1.

Suggestions: The eigenvalue problem in # 1 and the identity cos” (8) =(1+cos(26))/2 may be useful.
Bonus (10 pts.): Is there more than one classical solution to # 2? Give reasons for your answer.
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0=w(9Yy) = X(o)Y@) for all yzo. O
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2% H¥s. Yo hece ,,,,,, n=— o
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3.(35 pts.) (a) Show that @ { n(7x/2),sin (37x/2), sin(57x/2),...,sin ((Zn 1) 7rx/2) } is an
rthogonal set of £ the

functions on the interval (0 1). You may find useful the identity
sin(4)sin(B) = [cos (4—B)—cos(4+ B)]/Z :

(b) Compute the Fourier coefficients

4= (f.0,)

(\lwii > :mn >
of the function f(x)=x with respect to the orthogonal set @ on (0,1).

(m=12,3,)

(c) Write the Fourier series of f with respect to @ on (0,1) and compute the third Fourier partial sum

S3f(x)-
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Math 325
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Summey A012.

n= 16

Mean = 78. 4
\m.eceicu\ = 85 5

Standard deviabion = 25 3
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